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ADVISORY ON THE USE OF THIS DOCUMENT

The information contalined in this document has been developed sclely for the
purposa of providing general guldance fto employces of the Goddard Space Flight
Ccenter {GSFC). This document may be distributed oubside GSFC only as a
courteey %o other government agencies and contractors. Any distribution of
this document, or applicaticn or use of the information contained hereln, is
expressly conditioned upon, and is subject to, the following underatandings
and limitaticne:

(aj) The information was developed fox general guidance only and ia
subject to change at any Lime;

=) The informatien was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

{c) GSFC doaus not warrant the accuracy of the information when appliad or
used under othar than unigue GSFC laboratery conditieons;

(4] The information should not be construed as a representation of
product performance by either GSFC or the manufagtursr;

{e] Heither the United States government nor &ny person acting on behalt
of the United States government assumes any iiability resulting from
the application or use of the information.
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A radiation evaluation was perforned on 2N5097 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Flgure 1.

The total dose testipyg was performned using a cobalt-60 gamma ray
eource. During the radlaticn testing, three parts were
irradiated under bias (see Figure 1 for bias configuration}), and
one part was used as a control sampie. The total dose radiation
steps were 10, 20, 50 and 100 krads . After 100 krads, the parts
were annealed at 25°C for 168 hours. The dose rate was between
0.4 te 1.5 krads/hour, depending on the total doese level (see
Table II for radiation schedule). After each radiatien exposure
and annealing treatment, the paris were electrically tested
according to the test conditions and the specification linmits
listed in Tabkle III. .

All three parts passed all tests on irradiation to 100 Kradsj
however, significant decreases in the hFE tests were observed.
hFE1 and hFE2 were affected the most by the radiation exposure.
Average hFE1l readings dropped from 46, during pre-irradiation
electrical measurements, to 29 during post 100-krad electrical
measurements, and a corresponding drop from 67 to 55 occurred in
average hFE2 neasurements. At 100 krads, one part (SN 22) was
just meeting the minimum specification limit of 50 for hFEz2, with
a reading eof 50.3. Table IV provides the mean and standard
deviation values for each parameter after each radiation exposure
and annealing treatment.

Any further details about this evaluation can be obtained upon
request. If you have any cuestions, please call me at 301-731-
8954,

*In this report, the term "rads" is used as an abbreviation for
rads (Si).
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TLBLE 1.

Generic Part Number:

ISTP/EPACT
Part Number:

ISTP/EPACT
Control Numbexr:

Manufacturer:
Lot Date Code:
puantity Tested:

Serial Numbers of
Radiaticn Samples:

Serial Number of
Control Sample:

Part Functicon:
Part Technology:
Package Style:

Test Engineer:

rart Information

2N5097

2NEQS7T

5472
SSDI
2902

4

18, 22, 26

15

NPN Transistor
Bipolar

TCG-5

A. Phung



TABLE II. Radiation Schedule

EVENTS : DATE

1} Initial Electrical Measurements 12/16/51
2) 10 krads irradiaticn @ 540 rads/hr 12/17/91
Post 10 krads Electrical Measurements 12/18/91
1) 20 krads irradiaticon @ 430 rads/hr 12/18/91
Post 20 krads Electrical Measurements 12/719/91
4) 50 krads irradiation € 1540 rads/hr 12/19/91
Poet 50 krads Flectrical Measurements 12/20/91
§) 10¢ krads irradiation € 740 rads/hr 12/20/91
Post 100 krads Electrical Measurements 12/23/91
) 165 hrs annealing 12/23/91
Post 168 hr Electrical Measurements 12/30/91
Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray

facility at GSFC.
- A1l electrical measurements were performed off-site at 25°C.

- Annealing performed at 25°C under bias.



Table IIT. Electrical Characteristics of 2R5097

Parameter Test Condition Min Max Unit
VBRCEQ Ic = 50mAdc, pulsed” 450 - vde
VBRCEO Ic = 100uA 600 - vde
VBREBO Ig = 20uA 6 - vac
TeRo Vep = 500Vdc - 500 | nAde
IgRo Vgg = 4Vdc - 250 | nAde
hFE1 Ic = lmAde, Veop = 10vde 25 250

hFE2 I = 25mAdc, Vep = 5vde 50 300

hFE3 Io = 1¢o0mAde, Vep = svde 16 250

VeE(SAT) Ic = 25mAdc, Ig = 2.5mAdc - 0.5 | vac
VBE(Dn) Ie = 28mAdc,Vep=5vde, pulsed - 1.0 vdeo

*pulse width

= gogus, Duty Cycle = 2%




TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for 2ZN5097 1/
Tctal Dose Exposure (krads) . Anneal
20 50 100 168 hrs
Speac.
Parametexrs min | nean 54 |mean sd |mean sd |mean ad
VBRCEC v | 4590 ; 58 B
YRRCEC v | 600
VBRE3Q v 6
1CBO ra -
IE30 na -
hWFEL 25
nFE2 5Q
hFE3 15
VOESAT v )
YBE on v, @
Noate:

1/ The mearn and standard deviation values ware calculated over the thkrze parts irradiated
in this testing. The control sample remalined fonstant throughout tre ta2sting and Zs not
incloded in this table.



Figure 1. Radiation Bins Circuit for 2N5097
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